ity [3] . An elevated copeptin level was noted to be associated with reduced estimated glomerular filtration rate (eGFR) and simple renal cyst growth in patients with autosomal dominant polycystic kidney disease (ADPKD) [1] . Therefore, it is proposed that copeptin can serve as a marker of the progression of renal cystic disease. In renal transplant recipients, an association between baseline copeptin and deterioration of allograft function has been reported [2] . In type 2 diabetic population, high copeptin level at baseline was associated with decline in kidney function during follow-up. However, whether copeptin levels could help us predict incident CKD in general population has not been well-studied.
In this issue of the Journal, Tasevska et al. [4] examined the associations between plasma copeptin and incident CKD (defined as eGFR <60 ml/min/1.73 m 2 ) in a Northern European population. This is a secondary analysis of Malmö Diet and Cancer Study (MDCS), a large prospective population-based cohort in Sweden designed to study the association between Western diet, life style and cancer risks. About 28,000 middle-aged individuals were enrolled in MDCS with baseline examination conducted between 1991 and 1996. Among them, approximately 6,000 subjects were randomly selected to participate in the MDCS Cardiovascular Cohort study. About half of the individuals in the MDCS Cardiovascular Cohort study Arginine vasopressin (AVP) is an important pituitary hormone in humans that mediates osmoregulation, water balance and tonicity. Disturbances in AVP regulation contribute to the pathogenesis of diabetes insipidus and cardiovascular diseases [1] . However, the measurement of endogenous plasma AVP level is difficult due to technical limitations and not widely available. Copeptin, a 39 glycosylated amino acid, is the carboxyl-terminal part of precursor-AVP and is released from the hypothalamus synergistically with AVP. It is easier to measure copeptin rather than AVP in serum due to its superior stability. Previous studies have demonstrated high functional correlation between copeptin and mature AVP supporting it as an appropriate surrogate marker in lieu of AVP [1] . Copeptin is partly cleared by the kidneys and hence, the level of copeptin is higher in chronic kidney disease (CKD) or end-stage renal disease (ESRD) patients, compared to those with preserved kidney function [2] .
Associations between copeptin and development of heart failure, myocardial infarction, diabetes insipidus, hyponatremia, diabetes mellitus (DM) and metabolic syndrome have been reported. The importance of copeptin in kidney diseases has also been illustrated in the recent literature. In those with ESRD and type 2 DM, higher copeptin level was associated with an increased risk of stroke, sudden cardiac death and all-cause mortal-were eligible and included in this analysis. Plasma copeptin level was measured in the samples obtained at the baseline visit of the study using a commercially available assay and was categorized into quintiles. At baseline, eGFR was 74.7 ± 14.6 ml/min/1.73 m 2 using the Modification of Diet in Renal Disease Formula equation. Patients were followed for 16.6 ± 1.5 years. In the multivariable analysis, after adjusting for relevant covariates including eGFR, each standard deviation increase in copeptin levels was associated with greater decline in kidney function and eGFR <60 ml/min/1.73 m 2 (OR 1.19, 95% CI 1.04-1.36; p = 0.01). Moreover, the strength of these associations increased linearly with higher risk estimates for those with higher levels of copeptin. They noted qualitatively similar results in analyses using the CKD-EPI equation.
A large sample size and longer follow-up are the major strengths of this prospective cohort study. Also, the findings are consistent with another prospective cohort study in a French community, which showed similar associations between the baseline copeptin levels and development of CKD over a 9-year period [5] . However, some key limitations are worth noting. Investigators lacked information relating to urinary protein/albumin excretion as it could have helped us stage the study population using the KDIGO classification. Previous studies have demonstrated a positive link between the elevated baseline copeptin concentration and increased urinary albumin excretion in healthy individuals and among type 2 diabetic patients [6, 7] . Similar results regarding the relationship between copeptin and albuminuria were found in another report from the same study group [8] . Therefore, without adjustment for albuminuria, it remains unknown if the association between the baseline copeptin and development of CKD is dependent or independent of albuminuria. Other important variables that could influence copeptin levels such as body mass index, serum and urine osmolality, serum sodium and cholesterol levels were not included in the models. Given the nature of the primary study population, they also had a smaller proportion of patients with diabetes and hypertension at baseline. Importantly, it is unclear whether adjustment for diabetes and hypertension developed during follow-up (time-dependent analysis or using marginal structural modeling) would have altered these associations.
Despite these limitations, this report points out the potential utility of copeptin measurement in identifying patients at risk for decline in kidney function. Although it is not a specific marker for disease, it could be used in conjunction with other screening methods to improve early detection and risk stratification of CKD if future studies could address the knowledge gap. Is copeptin a filtration marker or causally related to kidney function decline? Despite their attempt to adjust for GFR in the models to address this, the question remains open and cannot be answered by observational studies. However, some supportive evidence from experimental and human studies suggests potential causal relationship. In vasopressin gene-absent rats, infusion of V2-receptor agonist resulted in progression of CKD. Pharmacological blockage of V2 receptors improved urinary protein excretion, serum creatinine and structural damage of kidney caused by toxin injection in rats [9] . In human studies, the effectiveness of V2-receptor antagonist in slowing down ADPKD progression has been demonstrated in clinical trials. Further, AVP axis could be blocked with high water intake. Mechanistically, copeptin exert effects on urinary concentrating activity, renin-angiotensin system activation, glomerular hyperfiltration and tubular effects on sodium reabsorption, which in turn could impart detrimental effects on kidney function. Hence, lowering copeptin levels with water intake could provide beneficial effects for the kidneys.
Similar to the findings from observational studies, a recent pilot randomized study demonstrated that copeptin level was reduced in stage 3 CKD patients by increasing water intake for 6 weeks. However, long-term data are warranted to see if the results of this pilot trial can be translated into an improvement of kidney function [10] .
In summary, the report by Tasevska et al. [4] adds to the growing body of literature about the utility of copeptin as a marker to portend adverse outcomes. Further studies should confirm these findings along with addressing the limitations of this report. In addition, larger studies examining whether lowering copeptin in CKD with water intake could help us answer if the observed relationship between copeptin and decline in kidney function is causally related.
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